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DR FAULKNER Let ne welconme everyone

I'm Larry Faul kner, and |I'm Chairnman of the Nationa

Mat hemati cs Advi sory Panel. Vice-Chair is Camlla
Benbow sitting to ny left. | would like to wel cone
you all to this open session where we wll be taking

public coments.

The panel has been neeting in Chapel H I
for the last two days, and we have been very pleased
to have been here and are grateful for the hospitality
of the University of North Carolina. Chancellor Janes
Moeser is with us, and | would like to ask him to
stand and recei ve our thanks. W appreciate that very
much.

W cane, in fact, to Chapel HIl, because
we're trying to use the occasions of our neetings
around the United States to highlight |ocales that
synbolize high educational aspi rations, and the
University of North Carolina certainly does that.
VW're very pleased to be able to take advantage of the
opportunity to be here.

VW're about to go into public comment. W
have gone through a process whereby the people who
would like to speak have made thensel ves known and

asked for tinme, and we're going to make that tine
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avai | abl e. The order in which people arrived at the
sign up table to be here this afternoon is the order
in which they will present. Each presenter will have
five mnutes. VW will hold strictly to the five-
mnute limt.

There's a noderating light right up here
that operates in colors of green and yellow and red
Wien you begin, the tinmer will be started. You will
have a green light for three and a half mnutes. Wth
a mnute and a half to go, you wll have a yellow
light, and when it goes to red, you' re dead. And we
will -- we will enforce the red light so you need to
wap up -- start wapping up when you go to yell ow and
be finished when red is there.

Panel nmenbers may ask questions, but we
don't have facility here for |engthy debate and peopl e
shoul dn't expect that. The purpose of the session is
for the panel to receive the views and infornmation
t hat people want to convey.

| want to highlight particularly the
position that I will strongly defend here and that is,
the panel has been constituted to speak as a panel
W don't speak as individuals. So we won't
i ndividually answer questions that are addressed to us
as individuals. And | -- | think it's very inportant

for everyone to understand that that's true.




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

4

The session wll be videotaped and
phot ogr aphed. If anyone presenting, or in the
audi ence is unconfortable with that procedure, they're
asked to speak to one of our National Math Panel staff
nmenbers, Anya back here, or people at the table can
receive that conment -- people at the table outside.

The last thing 1'll nention is that we
have a signer working over here and al so over here.
W're glad to continue with the signing process for
anyone who needs it. |If there is no one who needs it,
it's not necessary for us to continue it. So | want
to ask if people desire that we continue the signing
process, if not, it |ooks as though we can di scontinue
it.

Al right, | think that is the way it wll
wor K. Jennifer is going to call out the order of
speakers. |Is that right?

JENNI FER GRABAN: Everyone should have a
card -- a nunbered card and | have a list of those
peopl e. As Larry said, say your nane and
or gani zati on.

DR FAULKNER: Cay. That's true. Now
when you cone to the mcrophone, self-introduce,
pl ease. G ve us your nane and organi zati on.

Ckay, one panel nmenber is joining us by

tel ephone. W've got to get that hooked up. Okay, |
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think we're ready to go. Speaker Nunber 1. Sit in
front of the m crophone.

BEN KLEIN My nanme is Ben Klein. |'mthe
Dol an Professor of Mathematics at Davidson Coll ege.
I'm al so the Covernor of the Southeastern Section of
Mat hermati cal Association of Anmerica and a consultant
for both EPS and Col | ege Boar ds. ' m here, however,
to present testinmony from Professor Janes E. Schultz
who is the Robert L. Mrton Professor Eneritus of
Mat hemati cs Education at Chio University. They'll be

sone pronoun use in what | say. won't al ways nean
“I." I, neaning, Professor Schultz.

Thank you, Dol an Professor of WMathenatics,
Ben Kl ein, of Davidson College, for agreeing to read
ny testinmony and to Jennifer G aban and the organizers
of this nmeeting for providing this opportunity. I

wish the distinguished panel well in this effort,

which is so inportant to the future of our nation and

the mllions of <children who wll be directly
i mpact ed. M/ own experience -- now that is Dr.
Schultz'  experience -- includes five years of
mat hematics teaching in high school, 25 years in

departnents of mathematics, and 14 years in colleges
of educati on. It also includes short term teaching
mat hematics at every level from Kkindergarten to

advanced cal culus and frequent observations of urban,
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rural, and suburban schools throughout the world, as
well as authoring or co-authoring 18 textbooks for
three major publishers, refereeing articles in eight
major journals; and in 1989 NCIM Curriculum and
Eval uati on Standards. From this perspective, | wsh
to share several observations and then severa

reconmendat i ons.

First, collaborations like the work of
this panel are exactly what 1is needed. Wi | e
successf ul col | abor ati ons bet ween mat henat i ci ans,

mat hemati cs educators and classroom teachers are
possible in doing this, energy is often wasted on
nonproductive efforts, such as argunments of those
addressing the chal |l enges of nathematics educati on.
(oservation two: Qur organization is a
maj or i npedinent to developing a sound mathematics
curriculum Sone prograns seem to ignore the
i mportance of basic skills while others are obsessed
with them Wiat we hear from sonme today sounds too
much i ke the opening of the novel Hard Tinmes in which
D ckens describes the classroom of 1854 in this way.
Now what | want is facts. Teach these boys and girls
not hing but facts. Facts alone are wanted in life.
Plant nothing else and root everything else. D ckens
aptly pointed out the negative consequences of this

appr oach.
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Wth an enphasis on al gebra, attention to
probability in statistics is |acking. Even within
al gebr a exponenti al functions with i mport ant
application in the everyday lives of all students are
of t en negl ect ed. Students who struggle for weeks to
factor binomals too often are not introduced to the
concepts of correlation and exponential functions,
whi ch have nmajor applications to their health and
managenent of noney.

(oservation four: Though according to
U.S. Census figures, 25 percent of the U S. popul ation
lives in rural areas, this segnent of the popul ation
is often overlooked when education -- educational
changes are proposed.

Coservati on five: Technol ogy, whi ch
supports conputation and enhances concept |earning and
provi des new approaches to problem solving, is now
readily avail abl e. Just as this technology has
changed the way in which we teach square roots,
trigononmetry, and l|logarithns, technology which already
exists in the form of handheld conmputer algebra
systens should, in fact, inmpact the way we teach
students to nanipul ate algebraic expressions, solve
equations and find derivatives and integrals.

As an algebra teacher in high school --

again, that is Dr. Schultz -- saw the deficiencies in
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students enmerging from mddle school. As a cal cul us
teacher, | saw the deficiencies in students energing
from high school. As a teacher of nethods courses for
prospective teachers in colleges of education, | saw
the deficiencies in students emerging from courses
taught in departnments of mathenatics. Students are
taught to mani pul ate synbols for fractions, algebraic
expr essi ons, and derivatives wth wvirtually no
understandi ng of the underlying concepts and how to
apply them One nenber of this panel has reported
that in the case of dividing fractions, this is true
even for an astonishing nunber of American teachers.
And now sone reconmendations. First,
avoid the negative inpacts of the “nothing but the
facts” approach to teaching. Two, what is needed is a

bal ance, or better yet, best of both worlds approach

of skills versus concepts. Look to the future needs
of students who will have increasing availability of
technology so they wll know how to use it

appropriately. Avoid the extrenes of ignoring them or
blinding them depending upon them Do not let the
curriculum for college bound students in science and
engineering drive what is done for all students,
including those who do not intend to go to college
Five, sound nathematics should prevail at all tines,

but not at the expense of ignoring individua
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differences or the varied cultures that inpact
| ear ni ng. In particularly, do not forget rural
st udent s. And finally, endorse a broad curriculum
including, in particular, exponential functions and

probability in statistics. And be sure to call for a
wi de range of assessnent practices that align wth
this curriculum built positively on the panel's wide
range of expertise in achieving nathematical power for
all students in a technol ogical society. Thank you.
DR FAULKNER: Thank you, Professor Klein
and t hank you, Professor Schultz. Are there questions

or cooments fromthe panel ? Thank you. That takes us

to speaker two, | think.
BROR SAXBERG |''m Bror Saxberg from Kl12.
Thank you for the opportunity here. | want to comment

on how clarity about foundations for math |earning
affects those of us who create materials and support
in mat hemati cs.

I'm the Chief Learning Oficer for K12
| nc. It's a six-year-old conpany that devel ops many
elements for a child' s learning, textbooks, online
materials, teacher training and nore. Ve work with
tens of thousands of children in both virtual and
classroom public education settings across the U S
Qur books, online l|essons, and training address not

only math, but also science, |anguage arts, history
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and nore.
M/ own early training was as a scientist.

I'm an xford trained mathematician and MD, PhD from
Harvard and MT. This background gives nme an unusual
perspective on the world of curriculum devel opnent
where things are a little different. I n medi ci ne,
over the last 70 years, a body of biological sciences
did clinical work. This has had a profound inpact on
nedi cine. Training as a physician nmeans training, in
part, on the science behind treatnents. Physi ci ans
are expected to understand and respond to new science
in their own areas. Conpanies in the nmedical world
work with the sane science that guides practitioners,
bringing products from the lab out to clinica
settings. Random zed controlled trials play a key
role in inproving care, even conplex branches of
nedi ci ne, like psychiatry. Medical professionals have
no probl em understandi ng that treating each individual
is still an art. There are wi dely accepted neasures
for synptonms and outcomes in many key areas. There's
also a clear understanding that a neasured synptom
i ke high blood pressure, may be caused by a nunber of
real clinical problens. Treating synptons is not the
only goal. Central, professional, scientifically
grounded organi zati ons have been key in determning

safe and effective treatnents.
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Wth a relatively cl ear scientific
consensus, a new bi onmedi cal conpany can figure out how
to conpete. The conpany needs to appeal to buyers who
understand science and who are wlling to shift
suppliers, even pay nore to get nore effective new
therapies with fewer safety issues. Everyone is
focused on finding treatnments that inprove key outcomne
neasur es. Medicine is not perfect. Still, contrast
nmedi ci ne with public education. |In education there is
a gap between the cognitive science of |earning and
practitioners in schools. Teachers have little to no
training in learning the science. Teachers,
adm ni strators, and textbook conmmittees are not
expected or required to follow other science in their
areas. Buyers in education are generally not inforned
about rel evant | ear ni ng sci ence. Curricul um
devel opers are not likely to supply what custonmers do
not demand. There's little nmotivation in the narket
to take successful |earning science out of the lab to
full-scale inplenentation. Educators are often
suspicious of random zed controlled trials. One
seni or superintendent told nme, "If you think it's good
enough to try, everyone should get it. I f you don't
think it's that good, then no one should get it." If
clinical care had chosen that path, who anong us woul d

be here?
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Each state defines it's own wi dely varying
neasures of learning outcomes. State decision makers
tend to care only about their states’ outcome neasures
making it difficult to aggregate outcones. Many
practitioners confuse synptons, for exanple, |ow math

scores, wth the actual problem that caused the

synpt ons. Instead of facing tough issues around
concept and skill gaps, they may repeatedly practice
test itenms because that gets scores up. | magi ne if

your doctor brought out the |eeches because that will
bring that bl ood pressure down.

Until this panel, there was no central
professional, scientifically informed resource to
evaluate evidence and determne what constitutes
effective math teaching in curriculum As a result,
educational publishers and curriculum devel opers nmay
find it sinpler not to focus on inproving children's
out cones. Wth a lack of agreement on what works,
with conflicting outcome nmeasures, and with w despread
distrust of controlled random zed trials, why do all
the hard work? Sinple enough to tweak what has cone
before, throw in a few engines and buzz words and put
the product in the marketing spin cycle.

To achieve  better results in rmath
education we need effective tools. Practitioners,

deci si on nmakers, and buyers need to use the underlying
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| earni ng science and we need random zed tri al s.

At K12 we're trying to follow these
principles, but principles like these need wider
recognition and acceptance. V¢ wel cone the crucial
effort by this panel to articulate the key guideposts
to the research about math education. This will help
us to work and, in sone cases, conpete with each other
in ways that lead to nore effective and efficient
progress in math nastery for America' s children.

W look forward to assisting this panel
however we can. Thank you very nuch.

DR FAULKNER Thank you, Dr. Saxberg.
Are there questions or conments? Thank you.

M5. GRABAN. Speaker nunber three.

MRIAM LEIVA: | amMriamLeiva. Wl cone
to nmy Alma Mater. And | am Distingui shed Professor
Emeritus of the WMathematics Departnent at the
Uni versity of North Carolina in Charlotte.

| come to you representing ny own
experi ence of over 40 years in the classroom And
part of the 40 years have been spent at university
classroonms in a mathematics departnent preparing
t eachers.

| will not stick to my remarks, because
they're longer than five mnutes -- | think -- but |

will -- you will have a copy of it.
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Thank you for what you are doing. What
you are doing is going to inmpact millions of students,
but nmost of all, the arnmy of teachers that are right
behi nd those students. So | realize -- we all realize
the inportance of what you are doing and we are here,
because we feel like together we can help the students
and their teachers.

| am the President of TODOS: Mat henmtics

For All. In addition to being a nathematician and
mat h educator, | am also an English |anguage | earner.
You can tell ny southern accent as well as ny

Cari bbean accent from Spani sh

W advocate for an equitable, hi gh
quality, rigorous mathematics education for all
students, in particular, H spanic Latino. O her
students from groups that are under -- who -- who --
students who are often in the low end of the
achievenent gap -- on the wong side of the
achi evenent gap. V& represent Nat i ve- Aneri can

students, African-Anmerican students, and many other

gr oups.

| have a detail ed bibliography that spells
out the research that backs all the remarks |'m
nmaki ng.

Because the tinme is limted, | would |ike

to just focus on nunber -- point of discussion C, from
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the report that you have to issue to the President,
according to the Executive Order, which is the process
by whi ch students of various abilities and backgrounds
| earn mat hemati cs.

Al students -- all students, regardless
of size, color, shape, ethnicity, or what Kkind of
accent they have, physical challenges, every one of
t hem deserves equal access and the highest quality of
mat henatics that we can give them It means that
suitable accomodations nust be nmade for their
learning. It means that we have soneone here to take
care of anyone in the audience that couldn't hear. It
neans that we need to nmke accommodations for their
time -- extra tine, extra efforts. W need to do that
because every student nmust have an equal opportunity
to learn challenging and rigorous mathematics from a
qualified teacher that takes care of, not only the
mat hemati cs content, but also all of the needs of the
student, which include culture, background, which
i ncl ude |anguage, experience and previous know edge.

Wien dealing with a diverse popul ation, |
will focus on one area to give you the exanple about
the processes in which we can nmaybe assist all
students, and that is problem sol ving. You know our
students can | eave classroonms and they could know all

their facts and they could know things, they could
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differentiate and integrate backwards and forwards,
but what is really inportant is, what are they really
taking out of the mathematics classroom and they need
a tool. And that inportant tool that we can give our
mat hemati cs students is problem solving, to be able to
take a problem and to be able to read, interpret it
and | mean read it and interpret it, because you know
that our students -- and teachers will tell you our
students have difficulty reading problens wth words.
It doesn't matter what |anguage they have. It could
be their first |anguage, but as a teacher of over 40
years, | can tell you that the mgjority of my students
here in North Carolina couldn't read very well. And
it is not because they were second |anguage | earners.
M/ students will tell nme, when | ask how did you do
it, they'll say well | add, subtract, mltiply, and
divide until 1 get the answer in the back of the book
That's well -- that's out of the paper here but --
and, of course, these are -- and sone of the other
international conparisons tells us that the United
States students -- our students -- are in the |ower
end -- they're below average from all of the other
countries. Wy? It's not a problem of one set of
st udent s. It's a problem of United States students.
They are not able to do the probl em sol ving process of

reading, interpreting problens, reasoning, solving,
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deciding if it makes sense, and being able to explain
why. Wiich is why we need nathematics as we go out
into the world, so we can solve problens, the heavy

enphasis being on reasoning and being able to

conmuni cate and col | aborate. They need to do --
students need to do exercises on real life, because in
real life there are no exercises. They are word
pr obl ens. Therefore, conmunication has to be really

inmportant in what we do in mathematics. Communication

takes nmany noves and that |anguage of mathematics is

wor ds, syntax, grammar. It's graphically synbolic.
Students whose first language is English have
difficulty. There is a problem on a test here in
North Carolina that talked about toll-ways. Hey

folks, there are no toll-ways in North Caroli na. So
there was a problem with the problem not wth
mat hematics. | mean, the mathematics of the students
was okay. It was the probl em

Here are ny recommendations and you wl

have --

DR FAULKNER  You're already over tine.

MR AM LEIVA: | amalready -- and you w |
have a copy of ny reconmendati ons.

DR FAULKNER Al right.

M Rl AM LEI VA Thank you very much and

thank you for what you re doing and for what you wll
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have to endure over the next few nonths.

DR FAULKNER Questions or coments of
Prof essor Leiva?

DR LOVELESS: Larry.

DR FAULKNER  Yes.

DR LOVELESS: Mriam if you can just --
you alluded to this earlier, that the actual research
points that you made will be available to the panel ?

M Rl AM LEI VA: They are and | have an
ext ensive bibliography, but in particular about the
points that deal wth the fact that the gap is
wi dening, not shrinking, and our status in the
international conpetitions as well as nationally, plus
what the research says about what we need to be doing
to take care of that.

DR FAULKNER: Q her guestions or
conment s? Thank you, Professor Leiva.

JENNI FER GRABAN.  Speaker nunber four.

KENNETH W HUMPHREY: Di sti ngui shed panel,

ny name is Kenneth W Hunphrey. I'm from Morehead
CGty, North Carolina. |"m going to say | conme from
the real world. |'mthe nmanager of marinists.

I'm reading this on behalf of nmy friend,
M. Jack Fretwell, President and owner of Starboard
Training Systens in Reston, Virginia and also a

sof tware devel oper.
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|'m reading this for Jack. He coul d not
be here today.

The title of his proposal is "Doing the
Homewor k" .

The math advisory panel is chartered to
make reconmendat i ons for t he best use of
scientifically based research to advance rmath
educat i on. Unfortunately, this charter may limt in
the one area that offers the very best promse for
extensive, and relatively quick, advancenent.

Because they are new, we are just
beginning to explore the potential inpact of personal
conputers on math instruction. Rel atively |ess
research exists today to recomrend their application,
yet common sense and observation  of comput er
technol ogists’ effects in all other areas tells us
that there's a tremendous possibility maybe at hand.

VW wish to take the opportunity today --
and this is Jack Fretwell's paper -- to comment on
these possibilities and to ask that the panel's
charter be extended to include them in your
del i berati ons.

As to any good math student, one rule
stands above all others for naintaining success in
mat h, doing the homework. Wether you're born with a

personal liking for math or lucky enough to have a
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teacher who nakes it interesting, you still have to do
the homework. And while a good teacher nay be able to
make math class a little nore fun, the best way to
make it sonething to look forward to is to show up
with your homework done, and by the way, done
correctly.

The overriding inportance of homework
tells us a lot. It tells wus that students who
practice activities at home nmay deserve as rmuch
attention as the teacher's teaching activities in the
cl assroom Teachers won't argue with this. They' |
be the first to agree that if they can assign as much
homewor k as students needed, and if they could rely on
that homework to be done, their students would be
getting all As. But, of course, it doesn't work like
that, does it?

Students have only so nuch tine for math
homework and only the best students routinely have
ti me enough. The rest acconplish what -- what -- what
they can while westling with great wuncertainty at
times under great frustration. As these frustrations
i ncrease, productivity declines. The situation calls
for a clear solution. Nunber one: One solution is to
provide nore tine for honework. Nunber two: Decrease
uncertainty about how to do that honmework. And three,

decrease frustration due to repetitive failure.
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One solution for a struggling student is a
tut or. Typically, tutors help with the homework and
try to break things down into sinpler steps and
concept s. Tutors also help relieve frustration by
provi di ng encouragenent and sati sfying feedback. Cood
tutors work students. Good tutors work, and students
i ke working with them

Software is a technical solution that nmay
be conpared to an effective tutor. Sof tware can be
instructionally efficient, neaning nore learning is
acconplished in less tine. Software nmay also be
engagi ng, meaning that students nay choose to spend
nore than usual anounts of time working with it. Al so
sof tware can achieve clarity by presenting material in
smal |l er, more understandable, increments. It can also
offer wide varieties of exanples and presentations.
Sof tware can provide exercises of varying degrees of
difficulty taking things step by step, if necessary.
It can provide imediate feedback. It can let
| earners work at their nost effective pace. The Iist
goes on and everything adds up to nore success and
| ess frustration. Wiat is envisioned is curriculum
related software that teachers may assign as an
alternative to traditional homework. Probl ems are
provided along wth help screens, definitions,

exanpl es, and tips for solution. There is also plenty
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of immediate feedback and positive reinforcenent.

Effective software will enrich the homework experience
and students will nake nore time available for it. OOn
the other hand, effective software wll also be

efficient and students may find that less tinme is
required to achieve the very sane | earning goals.

Providing the software described will take
a huge effort. Sone of it already exists, but
mat hemati cs, as we know, conprises a nountainous area
of study and when it conmes to instructional software
the tine to support it. W are still in the foot
hol es of educational math software. However, many
hands nake light work. As much as any other subject
of learning, math consists of identifiable topics and
sub-topics addressed topic by topic by a great nunber
of developers, the task of developing instructional
software is --

DR FAULKNER M. Hunphrey you need to

wrap up.

KENNETH W HUVPHREY: Thank you. And in
sunmary, t he addi ti onal t hought s, particularly
educational software -- this will take just a second -

- inplenmentation can begin quickly, effectiveness is
easily tested through nmeasurable software, revision is
based on neasures of effectiveness to nmake it easier,

and dependency on teachers wth a strong math
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background is sonewhat reduced. Student progress is
easily tracked and anal yzed.

DR FAULKNER. W're going to have to stop
right there. You can provide that testinmony if you
would like to stay after. Let ne ask again, your nane
i s Hunphreys?

KENNETH W HUMPHREY: Kenneth W Hunphrey.

DR FAULKNER  Hunphrey?

KENNETH W HUVPHREY: Hunphrey, vyes.

DR FAULKNER: Cay, and you were
testifying on behal f of Fretwell?

KENNETH W HUWPHREY: Jack Fretwell, yes,
sir.

DR FAULKNER. How do you spell it?

KENNETH W HUMPHREY: F-R-E-T-WE-L-L of
Reston, Virginia.

DR FAULKNER Ckay, any questions or
conments? (kay, let's proceed.

JENNI FER GRABAN.  Speaker nunber five.

ANNE CATLLA: Hello, I'm Anne Catlla and
|'m speaking on behalf of Cathy Kessel and the
Associ ation for Wonen in Mathenati cs.

The Association for Wnen in Mthematics
represents a broad spectrum of mathematic community,
bot h woman and nmen, fromthe United States and around

the worl d. Qur purpose is to encourage wonen and
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girls to study and have active careers in nmathenati cal
sciences and to pronote equal opportunity and equal
treatment of woman and girls in mathematical science.

W are pleased that President Bush and
Education Secretary Spelling recognize the inportance
of strengthening mat hemati cs education and have shown
this by appointing a National Mathematics Advisory
Panel . However, we have serious concerns about the
panel that is currently constituted. W would prefer
to see nore mathematicians and nore than seven wonen
on a panel of 17. Qur greatest concern is that its
Vice-Chair, Dr. Camlla Benbow, is best known for the
hypot hesi s t hat t here are i nevitabl e gender
differences in favor of nales at the highest |evel of
mat hemati cs performance. This hypot hesis has already
done serious danage. Furt her nor e, there is
substanti al evidence against it. Ctations supporting
t hose statenents are provided to the panel

In 1980 Camilla Benbow and Julian Stanley
published an article in Science reporting |arge gender
differences in "mathematical reasoning ability."
Their evidence is scores on the SAT taken by seventh
graders as part of a talent search for a program at
Johns Hopkins University. In their conclusion Benbow
and Stanley explicitly favored, "the hypothesis that

accepts differences in achievenent in and attitude
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t owar ds mat hemat i cs resul t in superi or nmal e
mat hemati cal ability, which is probably expression of
a conbination of both endogenous and exogenous
variables.” The results about this article was that
Dr. Benbow and her col |l eagues accepted 20 years |ater
-- headlines suggested that mathematical ability was
determ ned at conception. Newsweek asked, “Do mal es
have a math gene?” Time reported that a new study
says that nmales nmay be actually abler to learn
mat hemati cs than females. Scientists have asked, “Are
girls born with less math ability?”

A 1986 study docunmented the negative
impact of this on the expectation of both girls and
their parents with respect to their achievenents in
mat hemat i cs.

Critiques in Benbow and Stanley's work
becanre a small history in psychol ogy. V& consi der
only one issue on which all sides agree. |If, indeed,
there is an innate gender inbalance in mathematical
ability, then it should be roughly constant over tine,
but the avail abl e evi dence does not support this.

The male to female rati o of Hopki ns Tal ent
Students -- Talent Search participants with scores
over 700 has decli ned. In 1983, Benbow and Stanley
reported a ratio of thirteen boys to one girl between

1980 and 1982. Hopkins researchers reported that the
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average was 5.7 to one between 1984 and 1991. Si x
years later in 1997, Julian Stanley reported this
ratio as four to one. In 2005 Hopkins researchers

reported this ratio as three to one. This reflects,

for exanple, about one-third of the PhD s

mat hemati cs now go to wonen

in

Despite these changes, the 1983 thirteen

to one ratio, together with Dr. Benbow s subsequent

work, is still cited in the national nedia and works

t hr ough general audi ences and in academ c witing.
hope that the National Mathematics Advisory Pane

debunk the mnyths about mathematical ability and

Ve

Wil |

it's

relationship to gender, ethnicity, and race. VW are

concerned that Dr. Benbow is so closely identi

with her 1983 statistics and hypothesis that

presence on the panel signifies a perception or

fied

her

in

reality a bias against wonen and girls. The panel's

charged wth fostering greater know edge of

and

i mproved performance in nmathematics anong Anerican

students. It would be unfortunate if the inpact
just the opposite. Thank you.

DR FAULKNER  Thank you. Can | have
nane, pl ease?

ANNE CATLLA: Yes, ny name is Anne Cat

DR FAULKNER. How do you pronounce --

do you spell that?

wer e

your

Il a.

how
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ANNE CATLLA: First nane A-N-N-E. Last

nanme, G A-T-L-L-A

DR FAULKNER Thank you very nmuch, M.
Catlla. Do we have questions or commrents? Thank you.

ANNE CATLLA: Thank you.

JENNI FER GRABAN.  Speaker nunber si x.

JANIE ZI MVER Honor abl e nenbers of the
Nat i onal Mat hematics Advisory Panel, thank you for the
opportunity to speak to you today.

| am Janie Zi nmrer, speaking on behal f of
the National Council of Supervisors of Mithenmatics, or
NCSM an organization for |eaders in mathematics
educat i on. In this address | would like to discuss
three critical needs in the mathematics education of
our youth and of the future of our country in the
gl obal soci ety. One, the absolute need for equity,
two, the need to deepen the content know edge of
teachers, especially elenentary and mddle school
teachers, and three, the need to give nore time to
current research based mathenmatics prograns to provide
continued evidence that they can make a difference in
children's know edge and understandi ng of nathenmati cs.

First, as we look at the needs of our
students in nathenatics, we want to be sure to include
every student. Students cone in many shapes and

sizes. Many of our students are very bright and very
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not i vat ed. It is fun to teach them and we can take
them to very high levels of mathematics achievenent.
The issue of equity, however, poses a challenge to
schools to establish these same high expectations for
all students and to find ways to give, when necessary,
the appropriate support to assure that every student
is successful in reaching very high expectations. The
challenge of equity includes changing the strong
erroneous belief of those who think that rigorous
mat hematics is for those who have the math gene.
Rat her, we nmust all support the strong belief that

mat hematics is for everyone and that every student can

be successful in learning high levels of rigorous
mat hemat i cs. This includes those students who seem
unnot i vat ed, who have physi cal or | ear ni ng

disabilities, who are native speakers of other
| anguages, who are econom cally chall enged or who have
famlies wunable to provide support. How do we
notivate these students? How do we support them and
help them to be successful? How do we reach students
who struggle or drop out before they even get far
enough to take al gebra, nuch | ess AP Cal cul us?

One of the charges of this panel is to
ook for processes by which students of various
abilities and backgrounds |earn nathematics. NCSM

whol eheartedly, supports this goal.
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Second, | would like to share with you
sone coments communicated by a third grade teacher in
a geonetry workshop |ast week. "I have to tell you,"
Charmai ne said, "I have always been a math dunmy. I

don't know why | signed up to take this mni course,

but 1'mglad that | did. | always sort of got by but
never knew what | was doing. |In class | try to teach
what | am supposed to, but | just follow the book. In
this workshop I am just starting to understand how

these concepts fit together and how it relates to what
| do. Wy weren't we taught this way? | would surely
be a better teacher.”

NCSM as an organization of leaders in
mat hemati cs education, has a major focus on working
with teachers in providing professional devel opnent.
W find great gaps in mathematical know edge and
understandi ng, especially anong elenentary teachers.
Many teachers can teach the rules, and rules in
algebra are very inportant, but we find that these
teachers do not know, and cannot adequately expl ain,
the concepts and logic behind the rules. They are
unable to value the student thinking, not froma |ack
of caring, but froma lack of experience in their own
mat hemat i cs educati on.

In providing professional devel opnent,

NCSM bel i eves that mathematics content should be the
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focus and elenents of evidence based effective
pedagogy should be provided within that franework. By
nodel i ng t eachi ng strategi es whi | e t eachi ng
mat hemati cs content, then reflecting and addressing
the research behind the strategies, we give teachers
understandi ng, both of the nmathematics content and of
effective strategies for teaching it.

Finally, there are nany researched based
progranms and efforts currently available to strengthen
mat hemati cs teaching and learning, particularly, at
the elementary and mddle school |evels. Wien t hese
progranms are appropriately inplemented with adequate
t eacher devel opnment, they seem to be working. They
show evi dence of hi gher st udent achi evenent,
especially in areas where students traditionally
under achi eve. W need to insure sufficient time is
given for the changes already being inplenented to
take hold before noving in a different direction.

In looking at |lessons learned from the
mat h the International Mathematics and Science
St udi es. | would note that Japan and other high
achieving countries have a practice of allow ng at
|east ten years for a practice to take hold before
| ooking to change it.

As a panel you have a very critical charge

to set a direction --
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DR FAULKNER You need to wap it wup
pl ease.

JANFE  ZI MMER - - and to nmake
recommendations that wll be sure that no child is
| eft behind. NCSM asks that you consider the issues
in this address and invite you to call upon us to help
informyour work or to provide support in any way that
we can. Again, thank you for the opportunity to
address t he panel .

DR FAULKNER: Thank you, Ms. Zimrer. Are

there questions or coments from the panel? Thank

you.
JENNI FER GRABAN.  Speaker nunber seven
M KE MAGGART: Thank you for the chance to
be here. M/ nanme is Mke Mggart and |I'm a fornmer

hi gh school math teacher and the founder and CEO of a
conpany called O assnmate Math

The reason that | would like to speak to
you today is to tell you about ny experience working
in the field of technology in nmath education,
specifically, in t he area of i ndi vi dual i zed
instruction through interactive audio and video. I
would also like to highlight the inportance of recent
advancenents in content delivery that have the
potential to revolutionize our educational system in

mat h.
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M/ experience in the field of technol ogy
in education began about ten years ago when | was
teaching math at a high school in Houston, Texas. I
was frustrated by the fact that no matter how nuch
time | spent tutoring ny students, it was never
enough. So | looked to technology to provide the kind
of wunlimted individualized instruction from ny
students that | could never provide on ny own.

The concept was sinple. | nstead of
witing a textbook for the printed page, | wote a
t ext book for the conputer and this allowed ne to put a
teacher inside of the book. In other words, every
exanpl e problem in every lesson in the book, instead
of being witten out, is a video of a teacher, at a
white board, presenting the problem available at the
click of a button. Every assignnent, instead of a
long list of problens with no instruction, is a series
of problenms that have buttons for hint, the answer,
and an ani mated audi o expl anati on. O course there
are nmany other features to the program but the heart
and soul of the concept is sinply to give students
access to their own highly qualified nmath teacher on
demand.

If you would like to see how a textbook
with a teacher inside works, feel free to go to

wwv. cl assmat emath.com and log in with the follow ng
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i nformati on: User nane, mat h  panel ; passwor d,
cl assnat e.

After nearly a decade of devel oprment, we
now have over 400 | essons covering pre-al gebra through
Algebra 2, and the program is used by hundreds of
schools and tens of thousands of students throughout
the country. During the 2003-2004 school vyear, a
study of our nodel was conducted by Project Gad, a
national non-profit organi zation whose nmission is to
help raise graduation rates anong disadvantaged
students.

Two hundred and eighty-one inner-city
Al gebra | students in Houston used O assnate Math for
a year, and their performance on the Stanford
Achi everrent Test was examned to determne gains or
| osses. At the beginning of the study, 51 percent of
the students involved were two or nore years below
grade level in math. After using dassnate Math for a
year, only 14 percent were performng at this |ow
| evel . The average gain for the students using the
program 20.3 nonths, was nore than double the
expected gain in 10 nonths. A conplete sumary
of the study can be found on our website at
d assmat ermat h. com

This fall Price George's County public

schools in Maryland will be inplenenting our program
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with 7500 of it's lowest performng algebra students
who may be at risk of failing Maryland State Al gebra
Exam that is now required for graduation. | would
encourage the panel to keep an eye on this
i mpl enent at i on.

In just the past year the speed of the
Internet in nost schools has finally inproved to the
poi nt where audio and video content can be delivered
onl i ne. This has greatly facilitated the process of
delivering a teacher to every student on denand.

Anot her advancenent in technol ogy that has
revol utioni zed the world of individualized instruction
is the video |PQOD. The core of our program -- the
exanpl e videos of the teacher at a white board and the
practice problens with ani mated audi o expl anati ons can
be delivered on an object that fits in the palm of
your hand.

| would encourage the nenbers of the math
panel to go to the iTunes Misic Store and type in
d assmate Math to view our denp |essons that can be
downl oaded from the nusic store and delivered on the
vi deo | PQD. Imagine a world where instead of paying
$50.00 to $100.00 an hour for a private tutor, a
student can downl oad the teacher for 99 cents.

The major point | would like to nake here

today is that after thousands of years of teaching
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math in the sanme exact way, either with a teacher in
front of a classroom of students or with a private
tutor for the privileged few, technology is now
evolved to a point where we can deliver a highly
qualified teacher to every student on denand. And
with the severe shortage of qualified math teachers in
our country, the timng could not be better.

As a former math teacher and the son of a
math teacher as well, I'mcommitted to doing whatever
| can to help inprove math education. | believe that
your work over the next 18 nonths is incredibly
inmportant, and if there's anything | can do to help
the panel gain a better understanding of the role of
technology as a solution to the poor perfornmance of
our students in math, please don't hesitate to contact
ne. | will also be here for the rest of the afternoon
if anyone has any questions, and | have a video |IPQOD
with ne if anyone would be interested in seeing what a
math |esson looks like on the video IPOD after the
session. Thank you.

DR FAULKNER Thank you, M. Maggart
Questions or conmments?

DR LOVELESS: ' m curious. How did you
pi ck the teachers who are featured in the videos?

M KE MAGGART: Vell, the first one was

easy. It was ne. | developed it for ny own students,
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so the nost |ogical person to choose was mne; and the

only person willing to do it, actually, at the tine.
The other teachers are -- they're both young teachers,
but with -- between five and ten years of experience,

so these are teachers who have a |lot of energy, are
yout hf ul 1 ooking, and are willing to shoot three years
worth of videos to put every exanple problem on video
in the book.

DR FAULKNER: Q her guestions or
conments? Thank you, M. Maggart.

JENNI FER GRABAN.  Speaker nunber eight.

LI NDA ALSCP: M/ name is Linda Al sop and
|''ma classroomteacher from Fl em ngton, New Jersey.

And as an early child educator with 25
years of classroom experience and currently a student
support math teacher K through 4, | am just really
honored to be here.

| would like to just quickly comrent on
just two inportant trends that |'ve noticed that have
i nfluenced my instruction. One is the inportance of
constructing parts to whole relationships in the early
acqui sition of nunber sense. My second point has to
do with time constraints of classroomteaching.

During ny own teaching experience, 1've
| earned that the reason why so many of ny 4'" and 5'"

grade students -- support teach students -- had
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difficulty understanding fractions, was because their
understandi ng of parts to whole relationships was not
firmy in place. Upon further analysis, | discovered
that ny students did not understand addition because
they didn't grasp the parts to whole relationships
involved wth subtraction. Students need to
understand how parts relate to the total, and this
needs to be foundational and a focus of early
chil dhood educational prograns. Wien synbols are
i nt roduced premat urely and children cal cul ate
according to a set of procedures, they |ose the sense-
maki ng neaning of mathematics and are encouraged to
think about math in terns of a prescribed procedure.

Having taught back in the day when a
hurried math | esson consisted of flash cards and pages
and pages of calculation drills, | have to say that
there was very little time to even develop problem
sol vi ng. Only the mathematically precocious would
ever attenpt the challenge of problens in a typica
mat h cl ass.

One hundred eighty hours, that's the
maxi mum anount of tine that a typical elenentary math
teacher has with his or her students in an entire
academ c year. A student's conception of patterns in
the parts to whole relationships form a foundation of

mat hemati cal understanding simlar to the foundations
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of a house. The skills, practice and procedural
fluency form the walls. If a mason builds a faulty
foundation, even if the carpenter builds perfect walls
-- quick recall of facts, which many of ny support
students have -- the house is doomed. Likewise, if a
student's mathematical foundation is strongly built
around rich discussions and reflections using
wonder ful rmani pul ati ves and open ended problens, if
the walls are not hammered into place wth a

nmeani ngful practice makes perfect enphasis, then

children do not feel quick recall and efficient
strategies to -- needed for higher |evel problem
sol vi ng. Both the nmson and the carpenter are
integral builders of a well-designed house. One

hundred eighty hours, the scope and depth of
mat hemati cal understanding cannot be attained in 180
hours al one.

The bottomline is that we, as educators,
need to notivate our students to find the joy of
learning so that they take math everywhere with them
and use them all the tine. Children, parents, and
adm ni strators need to buy the whole house. Par ent s
hel ping their children conpleting their honmework and
in learning their facts and the admnistration by
encouraging ongoing training for teachers to delve

deeply into mathematical investigations and by giving
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teachers nore time to think about and explore the
t hought processes of your students.

As a student support mnmath teacher, our
team taught this past year in an heterogeneous 4'"
grade classroom including eight Title | support
students, those who tested below proficiency on the
New Jer sey mat h.

These are just a few bullets of sone best
practices that worked well in ny class. Nunber one,
invite confusion as a necessary part of the |esson
Wien children are encouraged to discuss about what is

making them confused, that confusion begins to

di ssi pat e. VW need to build confidence in our math
phobia American culture. Nunber  two, conduct
individual interviews after each assessnent. These

allowed wus the opportunity to celebrate skills,
concepts and strategies |earned for each child as well
as to pinpoint areas to work on. Havi ng access to a
conput er assessnment desk in the classroom gave us the
ability to quickly design prescriptive practice for
each student. Nunber three, wuse well thought out
pl ans that highlight enticing open math problens that
directly correlate to our standards. Create ganes,
rap songs to renmenber key nmathematical |anguage.
| ncorporate interactive technology and utilize snal

group instruction to differentiate various |evels of
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needs. In doing this, the children bought into the
house.

The goal is to build math stamna and
perseverance that takes part in the adventures of
probl em sol vi ng. The classroom teacher, El aine, and
|, encouraged this by sharing with our own students
the feelings of frustration in relation that we had
when over the weekends we were actually doing sone
Algebra Il and really high-level math problens in our
graduate | evel classes. The teacher --

DR FAULKNER  You need to wap up.

LI NDA ALSOP: -- bought into the house. W
al so gai ned support from parents who helped us. As a
result, the kids tested really well, off the charts.
The success for ne, though, was that when we gave them
a sunmer packet, they actually |ooked really excited
about probl em sol ving over the sumrer. Thank you.

DR FAULKNER Thank you, Ms. Al sop.
Questions or comrents? Thank you.

JENNI FER GRABAN.  Speaker nunber ni ne.

KAREN NORWOOD: Good afternoon. M nane is
Karen Norwood and |'m the Associate Professor of

Mat hermati cs Educati on at Nort h Carol i na State

Uni versity where | have been for the last 18 years.
Today, however, | am speaking as a representative of
t he Benj am n Banneker Association. | amthe President
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of Benj am n Banneker.

For those of you who are not famliar with
ny organi zat i on, we are an or gani zati on of
mat hemat i ci ans and nmathematics educators who act as
advocates for the mathenmatics education of African
Anerican children. W just celebrated our 20'"
anni versary this year.

The Benj am n Banneker Associ ati on

recogni zes that the work of the National Mathematics

Advi sory Panel, enpowered by the President, as an
important one and would |ike to offer all of our
support and resources to assist in that work. Ve

would like to call the panel's attention to two recent
national sunmt experiences, which have resulted in
the reframng of the multi-dinensional nature of black
student achi evenent. Qutcones in mathematics, these
were the NSF funded summt organi zed by the Nati onal
Associ ati on of Black School Educators and the Benjamn
Banneker Association held in Washington, DC in April
of 2004. Sorme of you were there. Another NSF funded
initiative was the First Annual Research Synposium
optim zing mathematical achievenent for all students
organized by the Maryland Institute for Mnority
Achi everrent in Education in Septenber of 2004. The
concl usion reached at both of these summts were that

t he optim zation of African Aneri can st udent
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achi evenent is hindered by fundamental forces, which
include faulty notions about African Anerican students
and their experiences, resistance to equity notions
and reform (because of the protection of privilege),
confusion about the nature of the mathematics and the
mat hemati cs teaching, and, lastly, msinformation and
m scommuni cati on between various stakehol ders.

Simlarly, findings from the Maryland
synposi um echoed the challenge of having teachers
guestion and reform their existing pedagogi es and the
need for research to include a critical social and
political inquiry as an essential conponent of the
mat hematics reform As a result, the Benjamn
Banneker Association has witten an Al gebra position
paper, whi ch can be found on our website
www. banneker mat h. or g.

Practitioners within our organi zation have

al so echoed the need to address the gap in quality of

instruction for African Anerican students. African
Anerican students receive, in conparison to other
groups, and the persistence of policy factors |ike

tracking, inequitable resource allocation in specia

education classification, which disproportionately

i mpacts access an opportunity for our children.
Additionally, the mathematics education

conmunity has largely failed to systematically utilize
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research on exenplary instruction for rmathematics
education for African Anerican students and students
fromdifferent cultural backgrounds.

VW understand that the panel wll be
exam ni ng how research mght best be used to guide the
teaching and | earning of mathematics. W believe that
it wll be necessary for the panel to exam ne nore
closely how research mght build on what has been
| earned over the last two years regarding issues in
the school of mathematics of African Anerican
children. W offer our greatest support to those for
your inportant efforts. Thank you.

DR FAULKNER: Thank you, Pr of essor
Norwood. Are there questions or comments?

DR FENNELL: Just one question. Wher e
are the proceedings from the research neeting in
Maryl and and the other one in DC? Do we have access
to those or could we get
t hen?

KAREN NCRWOOD: | can get you access to
the information. Send ne an email, Skip. | wll get
you the details. Thank you.

DR FAULKNER: Thank you, Pr of essor
Nor wood.

JENNI FER GRABAN.  Speaker nunber ten.

GENEVI EVE KNI GHT: Mat hemati cs Panel, ny
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nane is Genevieve Knight. | have been very been very
active in the mathematics conmunity for over 45 years.
And on tonmorrow | will retire after 44 years of
teachi ng on a conm ssion |evel.

DR FAULKNER  Tonorrow?

GENEVI EVE KNI GHT:  Tonorrow, yes, Sir.

DR FAULKNER Wl |, congratul ati ons.

DR FENNELL: M. Chairman, that's not
qui te accurate.

GENEVI EVE KNI GHT: Wat's not quite
accurate?

DR FENNELL: Vell, aren't you starting
anew sonmewhere el se?

GENEVI EVE KNI GHT:  Ch.

DR FENNELL: Yes.

GENEVI EVE KNI GHT: As of August, | wll be
t he Bel k Endownent Professor of Science and Technol ogy
at Fayetteville State University.

DR FAULKNER Thank you for being wth
us. | think you shoul d proceed.

GENEVI EVE KNI GHT: Listen to the voices of
t he people whose jobs are to align school mathenatics
with research, to plan instruction, to teach al
students in a diverse society, and to make decisions
about assessnent in variation of student |earning

materials, activities, prograns, et cetera.
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At the first panel neeting, concern was
voi ced about the meaning of algebra and research.
Yesterday there was an exchange of ideas between and
anmong the subcommttee nenbers about the nature of
research and as well as the learning and teaching of
school mathematics. How will this report differ from
efforts in the past?

The mathematics education conmmunity has
been working collectively to contribute individua
research based docunments to a performance based
mat hemati cs education phil osophy, content, staff
devel opnent, assessnent, virtual material technol ogy,
and the |list goes on. El enents from both the
cognitive and effective domains.

An inportant voice is missing from the
formative discussion phase of the mathematics panel
the voice of the teacher. The educative process is a
continuous all over a -- all over a lifetime. There
are no gaps in the learner's press for know edge,
under st andi ng, and success. Formative education is
all one system linked to experiences and interaction
with real world activities.

Mat hemati cs content and research findings
are necessary in nmathematical Ilearning, but not
suf ficient to determine and guide rmathematics

education in the Pre-K - 12 arena. Recall the
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reaction to the exenplary elenentary mathematics
pr ogr amns. The research nmathematics community voiced
their concern due to the lack of the input for the
research mat henati ci ans. The National Mathematics
Panel appears to |like the nenbership voices'
informative input of the people who nust inplenent the
i nt ended school mathematics curriculum Currently, in
this room there are people who wll suffer the
backlash from society when students wll receive
certificates of attendance 12 to 14 years in school
and nmust seek alternate routes to high schoo

graduation because they cannot pass the algebra
conponent of the high school graduation exit tests

Arithmetic is the foundation of algebra
Al gebra begins with the pre-school students. Noti ce
the NCTM standard nunber one addresses the issue of
al gebr a.

It is inportant that the voices of all
mat hemati cs teachers be heard. Teachers from all
ranks, sections of the country, culture background and
experiences are an integral part of the process. For
it is what the teacher knows and is able to do that
shape and guide the curriculum in school nathenmatics.

Recommendati ons: A worki ng group conposed
of teachers of nmathematics be formed and given a

nmeani ngful charge. Al other professional mathematics




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

47

of education related organizations have devel oped
gui del ines and prograrns. Invite them to engage,
collectively, in providing an input for the best
practices and activities for all students to |earn,
understand, enjoy, and use mathematics, a special
focus on al gebra. Thank you, very nuch.

DR FAULKNER Thank you, Professor
Kni ght . O her questions or coments? Thank you,
very much

JENNI FER GRABAN.  Speaker 11.

RANDY HARTER: Good aft ernoon. | " m Randy
Harter, K-12 Mathematics Specialist for the Bunconbe
County Schools in Asheville, North Carolina, D rector
for the Anerican Mat hematics Conpetition AMC 8 Examin
North Carolina and President-Elect for the North
Carolina Council of Teachers of Mathenatics.

At your first neeting M. Siegler nmade
reference to the work Jim Hiebert and Jim Stigler and
their identification of the United States as a real
outlier, internationally, init's failure to integrate
procedures and concept ual understandi ng.

In 2001, the Mathematics Learning Study
Commttee stated in Adding It U(p that mathematics
| earning has often been nore a nmatter of nmenorizing
t han of understandi ng. Later on the same page, "The

overriding prem se of our work is that throughout the




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

48

grades, from Pre-K through eight, all students should
learn to think mathematically."

In 2005, The Common  Gound  Report
identified as their three foundational prem ses,
conput ati onal proficiency, careful reasoning, and the
ability to fornulate and sol ve probl ens.

M/ concern is that our |ong-standing